Experimental, polarization-dependent excitation spectra for excited-state-Mg-rare-gas-atom optical collisions are reported. In these first studies of the process, polarized Mg atoms in the 3p 'Pl level are produced by absorption of linearly polarized light tuned to the 3s 'S0~3p 'Pl resonance transition at 285.2 nm. Detuning-dependent, collision-induced polarization spectra are measured in a +200-cm range around the Mg 3p 'Pl~5s 'So transition at 571.2 nm. The spectra correspond to probing transient Mg-Ne and Mg-Ar molecules on 3p 'n. &~5s 'Xo+ and 3p 'Xo~5s 'Xo electronic transitions. Measurements of these excited-state polarization spectra for Mg-Ne optical collisions reveal that for detunings to the red of the atomic Mg 3p 'P& -+5s 'So transition, electronic linear polarization greater than 50%%uo survives far into the molecular regime. This represents a direct measure of the polarization important to alignment-dependent inelastic processes in alkaline-earth-metal-rare-gas-atom collisions. The polarization spectra are discussed in terms of existing information on the interatomic potentials and through an axial recoil limit for the polarization degree for parallel and perpendicular molecular transi- [10) . In this paper experimental investigation of an extension of the optical-collision approach is reported. In the process, resonant 3s 'S0~3p 'P, absorption of polarized light by a dilute gas of magnesium atoms [11, 12] that a large amount of the electronic polarization survives dynamical evolution into the Mg -rare-gas diatomic molecular regime. The experiments directly determine the polarization degree important to alignmentdependent inelastic collisions in alkaline-earth-metalrare-gas-atom collisions [13, 14] . Further, and as will be discussed later in this paper, the results indicate that it will be possible to optically inject electronic alignment directly into a group of molecular terms in such a way that the polarization dependence of the branching into nondegenerate final electronic levels may be directly studied. It is pointed out that the results of this report correspond to a limiting case of the fractional collision results [5, 6] In the following sections an overview of the physical method and the experimental scheme is described. These are followed by presentation of the experimental resu1ts and analysis. Discussion of the results is presented in terms of available Mg -rare-gas potentials and in terms of an axial recoil limit for the polarization dependence of
. In these fractional collision experiments, an electronic polarization is injected into a colliding system by absorption of polarized light during a collision, and probed by absorption of a second photon during the same collision. Generally related studies of photodissociation and photoassociation have also investigated the effects of electronic polarization on the experimental observables [7 -9] . Due [10) . In this paper experimental investigation of an extension of the optical-collision approach is reported. In the process, resonant 3s 'S0~3p 'P, absorption of polarized light by a dilute gas of magnesium atoms [11, 12] that a large amount of the electronic polarization survives dynamical evolution into the Mg -rare-gas diatomic molecular regime. The experiments directly determine the polarization degree important to alignmentdependent inelastic collisions in alkaline-earth-metalrare-gas-atom collisions [13, 14] . Further, and as will be discussed later in this paper, the results indicate that it will be possible to optically inject electronic alignment directly into a group of molecular terms in such a way that the polarization dependence of the branching into nondegenerate final electronic levels may be directly studied. It is pointed out that the results of this report correspond to a limiting case of the fractional collision results [5, 6] 
II. EXPERIMENTAL APPROACH
The basic physical process is depicted in Fig. 1 , where relevant atomic Mg energy levels [11] and qualitative Mg -rare-gas interaction potentials are presented [15 -18] A detailed description of the sample cell has been given in an earlier report [6] , and will be only briefly described and polarized in the direction e&, and for a rare-gas atom approaching in the direction n, the probability of producing a X and a n orbital is given by (n e&)~and 1 -(n e& )2, respectively. The second laser excites the colliding atoms in the molecular region with probability (d e2), where d is the transition dipole moment and where e2 is the linear polarization direction of the second laser. One can then readily show that the transition dipole moment is directed along the unit vectors n and nX(nXe&)l~nXe&~for X-X and for X-z transitions, respectively. The probabilities of two-step excitation are then given by [(n e&) (n e2) ] for X-X excitation and by [23] of the treatment developed by Lewis et al. [22] , is currently under way. This should provide quantitative information on the quantitatively unknown interatomic potentials for the 3p 'Xo+ and 5p 'Xo+ states.
